We report the effect of sintering pressure on ferromagnetism and electric transport properties of bulk polycrystalline ͑In 0. 
We report the effect of sintering pressure on ferromagnetism and electric transport properties of bulk polycrystalline ͑In 0. 8 Dilute magnetic semiconductors are considered to be very important materials in future semiconductor spintronics applications. Mn-doped GaAs has been proven to have intrinsic ferromagnetism, 1,2 which can be tuned by charge carrier and gate voltage. 3 However, the application of Mn-doped GaAS is limited due to the low Curie temperature ͑Ͻ200 K͒. Dilute magnetic oxide systems have obtained dramatic attention in recent years following the theoretical prediction of room temperature ferromagnetism. 4 In 2 O 3 is a transparent wide band gap ͑3.75 eV͒ semiconductor. 5 The results of recent magnetic measurements such as high resolution transmission electron microscopy, x-ray absorption spectroscopy, and extended x-ray fine structure indicate that intrinsic ferromagnetism can be realized in Fe doped and Cu-Fe codoped In 2 O 3 with certain synthesis methods. 7, 11, 12 In this letter, we present the effect of sintering pressure on magnetic and electric transport properties of bulk polycrystalline ͑In 0. 8 sintering at 900°C for 10 h can only generate oxygen vacancy in the materials. The magnetic measurements showed that strong ferromagnetic signal was obtained after the sample was sintered under 10 −4 Torr and almost no ferromagnetism was obtained after the sample was sintered under 10 3 Torr. The magnetic state change can be obtained repeatedly no matter how many sintering cycles were performed. This result confirms that the ferromagnetism in samples sintered in vacuum is not due to ferromagnetic impurity formation but originates from the effect of oxygen vacancy.
14 The formation of magnetic polaron mediated by oxygen vacancies may be the origin of ferromagnetism. Another possible origin of the ferromagnetic interaction is the double exchange interaction.
Zero field cooling ͑ZFC͒ and field cooling ͑FC͒ M͑T͒ curves with 0.01 T field of all samples are shown in Fig. 3 . Fig. 3͑a͒ . The magnetization decreases with T like a paramagnetic material. However, the 1 / versus T curve of all specimens ͓Fig. 2͑c͒ shows the curve for the sample sintered under 10 3 Torr͔ is not linear, indicating the existence of weak ferromagnetism. The ferromagnetic signal increases with decreasing sintering pressure, which is indicated by the high temperature magnetization enhancement with decreasing sintering pressure. The sample sintered under 10 −4 Torr shows strong ferromagnetic signal, of which ZFC and FC curves show bifurcation at the whole temperature range, which indicates that the system is not magnetic homogeneous although the material is chemically homogenous. This may indicate the existence of magnetic cluster phase in the sample. Figure 3͑d͒ shows From these results, a clear physical picture of the material system could be obtained. The material system is a chemical homogeneous but magnetic inhomogeneous system just like the colossal magnetoresistance systems, such as manganite and cobaltite. 15, 16 In the ͑In 0.8 Mo 0.05 Fe 0.15 ͒ 2 O 3 system, ferromagnetic clusters are embedded in a paramagnetic matrix. It should be emphasized that the ferromagnetic cluster is due to intrinsic ferromagnetic interactions. They are not ferromagnetic impurities. The ferromagnetic coupling is due to the generation of oxygen vacancy. The role of oxygen vacancy in the ferromagnetic coupling is still under study. With increasing oxygen vacancies ͑decreasing sinter- ing pressure͒, the ferromagnetic cluster grows and therefore stronger and stronger ferromagnetic signal appears in the M͑H͒ curve. The paramagnetic signal in M͑T͒ curve comes from the paramagnetic matrix, which decreases with increasing oxygen vacancies. Figure 4 shows the evolution of the temperature dependence of resistivity with increasing sintering pressure. The sample sintered under 10 −4 Torr is a metal with finite resistivity at 0 K ͓here we are using the rigorous definition of a metal, a material with a finite ͑nonzero͒ conductivity at the absolute zero of temperature͔, although it displays semiconducting-like R͑T͒ curve. The semiconducting-like behavior may indicate limited electronic states at the Fermi level and large amount of the disordered induced localized states below the mobility edge. With increasing sintering pressure, the resistivity increases dramatically and eventually leads to insulating material. The correlation between resistivity and saturation magnetization from ferromagnetic phase at 300 K is shown in the inset of Fig. 4͑b͒ . The saturation magnetization from ferromagnetic phase is obtained after the subtraction of the paramagnetic background magnetization. It is clear that ferromagnetism increases with decreasing resistivity, which is very similar to the behavior in manganite and cobaltite. This may indicate that the ferromagnetic interaction in the system is carrier controlled or magnetic polaron induced. The deeper understanding of the mechanism needs further study.
In summary, we have demonstrated the oxygen effect on the ferromagnetism and electronic transport property of bulk polycrystalline ͑In 0.80 Mo 0.05 Fe 0.15 ͒ 2 O 3 . The results indicate that the ferromagnetism in the system is intrinsic, which is not due to the effect of impurity phase. The correlation between the resistivity and ferromagnetic magnetization indicates that ferromagnetism may be carrier mediated or oxygen vacancy defects mediated. 
